Television viewing has been associated with posttrau-
T he relation between television viewing and psychopathology in the context of major traumatic events is controversial, with most extant research conducted among children and adolescents. In the aftermath of the Oklahoma City bombing, studies showed that television viewing related to the bombing was associated with symptoms of posttraumatic stress disorder (PTSD) among local children with close connections (geographically and emotionally) to the bombing and those more removed from the bombing. (Pfefferbaum et al., 1999a; Pfefferbaum et al., 1999b; Pfefferbaum et al., 1999c; Pfefferbaum et al., 2000a; Pfefferbaum et al., 2000b; Pfefferbaum et al., 2001; Pfefferbaum, 2001) . After the Iraqi invasion of Kuwait in 1990, one study showed that viewing graphic television images related to the conflict was associated with PTSD symptoms among Kuwaiti children (Nader et al., 1993) . There have been fewer studies addressing the potential association between television viewing and psychopathology in adults. Among adults who have previously been traumatized (e.g., veterans and refugees), symptoms of PTSD can be exacerbated by violent television images, particularly those related to the original trauma (Elliott, 1997; Kinzie et al., 1998; Kinzie et al., 2002; Long et al., 1994; Moyers, 1996; Pittman et al., 1987) . For example, in a study of veterans and refugees with and without PTSD, Cambodian refugees with PTSD experienced the greatest increased heart rate and were most disturbed by viewing footage from the aftermath of the Cambodian massacre (Kinzie et al., 1998) . Many of these refugees continued to report psychological distress at least a week after the viewing (Kinzie et al., 1998) . In the general population of the United States, among people who experienced a serious trauma and had delayed recall of the trauma, the most commonly reported trigger of memory recall was a media presentation (television or movie) with some similarity to the original trauma (Elliott, 1997) .
In the aftermath of the September 11 terrorist attacks in New York City (NYC) and Washington, DC, four studies that assessed mental health in the general population demonstrated associations between viewing television coverage of the attacks and symptoms of PTSD Schlenger et al., 2002; Schuster et al., 2001; Silver et al., 2002) . The first study published, a nationwide telephone survey conducted 3 to 5 days after September 11, found that hours of viewing coverage of the attacks on September 11 was associated with a substantial stress reaction, based on five posttraumatic stress symptoms (Schuster et al., 2001) . A telephone survey of Manhattan residents conducted 1 month after the attacks found associations between viewing the image of people falling or jumping from the World Trade Center (WTC) and probable PTSD in adjusted models . This effect was strongest in people who were directly affected by the attacks . A web-based survey, conducted 1 to 2 months after September 11 in the NYC metropolitan area, found that viewing television coverage of the attacks was one of four characteristics associated with PTSD symptom levels, adjusting for background characteristics and event experiences (Schlenger et al., 2002) . In a national Web-based survey, watching the attacks live on television was associated with elevated posttraumatic stress symptoms during the 6 months after the attacks, although the effect was no longer significant after adjustment for coping behavior after September 11 (Silver et al., 2002) .
Although these studies have shown associations between television viewing and the likelihood of PTSD symptoms, we are not aware of any study that has systematically explored the factors that may explain the observed televisionpsychopathology relation. A systematic examination of the variables that may explain the association between television viewing related to September 11 and probable PTSD may help elucidate some of the factors that contribute to the observed associations between television and symptoms of PTSD and guide the current debate (Eth, 2002; Michels, 2002; North and Pfefferbaum, 2002; Pfefferbaum et al., 2002; Putnam, 2002) about the potential role of television viewing as a traumatic event exposure. In this analysis, we assessed the role that demographic and background characteristics, event exposures, and perievent emotional reactions played in explaining the association between television viewing and probable PTSD among residents of NYC in the aftermath of the September 11 attacks.
METHODS
We conducted a random-digit dial telephone survey of NYC residents in January and February 2002. All people at least 18 years old and living in NYC on September 11, 2001, were eligible to participate. We called each number as many as 10 times in an effort to contact the residents and interviewed one person in each household contacted, using a most recent birthday selection method. The interview was approximately 35 minutes in length. All five boroughs of NYC were included in the survey, with an oversample in Manhattan south of 110th Street for comparison with a previous survey. All participants gave informed consent, and the cooperation rate (completed interviews and screen-outs as a percentage of completed interviews, screen-outs, refusals, and premature terminations) was 63.5%. The study protocol was approved by the Institutional Review Board of the New York Academy of Medicine.
Respondents were asked for demographic information including age, race or ethnicity, sex, education, income, and marital status. We assessed lifetime traumatic event experiences and past-year stressors before September 11. Social support was measured with three questions from the Medical Outcomes Study social support scale, including instrumental, emotional, and appraisal support (Sherbourne and Stewart, 1991) . Location of residence and location at the time of the September 11 attacks were assessed by zip code. We asked respondents about their experiences related to the attacks on September 11, including seeing the attacks on the WTC in person; being afraid of injury or death; having relatives, friends, or acquaintances who were killed or injured in the attacks; having possessions lost or damaged in the attacks; being involved in the rescue efforts; and losing a job after the attacks. We assessed television viewing by asking how many times respondents had seen the images of an airplane hitting the WTC, buildings collapsing, people running away from a cloud of smoke or debris, and people falling or jumping from the towers of the WTC in the 7 days after the attacks. Perievent panic attack was measured using a modified version of the Diagnostic Interview Schedule measure for panic attack (Centers for Disease Control, 1989) . The presence of four or more symptoms occurring in the first few hours after the events of September 11 contributed to a diagnosis of a perievent panic attack. We used the National Women's Study (NWS) PTSD module to measure PTSD symptoms. The NWS PTSD module was validated in a field trial against the PTSD module of the Structured Clinical Interview for DSM-III-R (SCID; Spitzer et al., 1992) administered by mental health professionals (Kilpatrick et al., 1998) . In the field trial, interrater Kappa coefficients were 0.85 for the diagnosis of lifetime PTSD and 0.86 for the diagnosis of current PTSD. Comparing the NWS PTSD module with the SCID, the Kappa coefficient of the NWS PTSD module with SCID diagnosis of PTSD was 0.77 for lifetime PTSD and 0.71 for current PTSD (Kilpatrick et al., 1998) . Instrument sensitivity was 99% and specificity was 79% when compared with SCID diagnosis (Kilpatrick et al., 1998; Resnick et al., 1993) .
The NWS PTSD module assesses the presence of criteria B, C, and D symptoms and determines content for content-specific PTSD symptoms (e.g., content of dreams or nightmares). We assessed probable PTSD since September 11 based on the presence of necessary PTSD criteria B, C, and D symptoms during that period. To measure probable PTSD related to the September 11 attacks, all re-experiencing symptoms (criterion B) and all content-specific (e.g., avoidance of thoughts or feelings) avoidance symptoms (criterion C) were required to be related to the September 11 attacks. A 
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Television and PTSD subset of avoidance symptoms and all the arousal symptoms (criterion D, e.g., being easily startled or jumpy) were linked to the attacks by time frame (occurrence since September 11). All analyses were conducted in SUDAAN (Research Triangle Institute, Research Triangle Park, NC) with weighting to account for the probability of selection for an interview based on the number of people and telephone lines in the household and the Manhattan oversample (Shah et al., 1997) . We assessed the television images viewed as categorical predictors of probable PTSD. The specific television images and a combined sum of all images were divided into thirds, creating low, medium, and high categories of frequency of viewing. Relations between the television categories and probable PTSD were assessed in cross-tabulations with twotailed chi-square tests.
We assessed the bivariate associations of demographic and background characteristics, event exposures, and perievent emotional reactions with probable PTSD and with categories of television viewing. Characteristics associated (p Ͻ .10) with both probable PTSD and categories of television viewing were considered variables that might explain some of the association between television and probable PTSD. We built stepwise logistic regression models, adding potential explanatory variables one at a time. We started with demographic characteristics, followed by lifetime traumatic events and social support as of September 11, then event exposures and perievent emotional reactions in their likely chronological order. Respondents with missing values for any of the potential explanatory variables were excluded from all models to assure comparability among the models.
RESULTS
Of 2011 respondents to the survey, 2001 provided information required to calculate weights (number of people in the household and number of telephone lines) and could be included in the analysis. The demographic characteristics of the respondents were very similar to those of the 2000 US Census, suggesting that our sample was representative of NYC residents (Table 1) . Mean age was 41 years, 53.3% were female, and the racial and ethnic composition was 40.5% white, 5.4% Asian, 25.7% African American, 25.0% Hispanic, and 3.3% other race or ethnicity. In terms of income and education, 21.1% earned less than $20,000, 14.2% earned at least $100,000 in the past year, 11.5% had less than a high school education, and 10.8% had some graduate education. Event exposures were common: 24.6% saw the attacks on the WTC in person, 28.0% were afraid of injury or death, 12.1% had a friend or relative killed, 8.8% were involved in the rescue efforts, and 5.9% lost a job after the attacks. A full description of the sample can be found in Table 2 .
The image of an airplane hitting the WTC was viewed relatively frequently in the 7 days after September 11 (mean, 41.1; median, 30), as were the images of the buildings collapsing (mean, 36.9; median, 20) and people running from a cloud of smoke (mean, 36.7; median, 21) . The image of people falling or jumping was seen less frequently (mean, 11.9; median, 2).
Respondents who reported viewing television images of the attacks on the WTC more frequently had a higher prevalence of probable PTSD (Table 3) . Among those who saw an airplane hitting the WTC most frequently, 10.3% had probable PTSD, whereas among those who saw it least frequently, 4.5% had probable PTSD (p ϭ .003). Similar associations were present for the images of buildings collapsing and people running. For the image of people falling or jumping, there was more probable PTSD among those who saw the image most frequently, but the difference was not statistically significant (p ϭ .272). Because all four images had similar patterns of association with probable PTSD, we created a measure of combined images. For those who saw the most combined images, the prevalence of probable PTSD was 11.2%, and among those who were in the middle and lowest categories of combined images, the prevalences of probable PTSD were 4.5% and 5.5%, respectively (p Ͻ .001).
We examined the associations of demographic, background, event exposure, and perievent emotional reaction characteristics with probable PTSD and with categories of Table 4 . Age, race or ethnicity, social support, lifetime traumatic events, seeing the attacks in person, experiencing a perievent panic attack, having a friend or relative killed, and participating in the rescue effort were all associated with both television viewing and probable PTSD (p Ͻ .10). Table 5 presents logistic regression models of the association between categories of television images and probable PTSD; the explanatory variables were added sequentially to each model. The unadjusted odds ratio (OR) for the highest category of media images (compared with the lowest) The Journal of Nervous and Mental Disease • Volume 192, Number 3, March 2004 Television and PTSD was 2.32. After adjustment for the demographic characteristics age and race or ethnicity, the OR was reduced to 2.10. After adjusting for social support and lifetime traumatic events, the OR was further reduced to 2.02. Adjusting for the event exposures of seeing the disaster in person and fear of injury or death did not markedly change the OR. Adjusting for perievent panic attack reduced the OR substantially to 1.74. Adding the death of a friend or relative did not affect the OR, but adjusting for involvement in the rescue effort further reduced the OR to 1.66. Overall, the reduction in the effect (based on parameter estimates) was 40%. The reduction from adjustment for perievent panic attack accounted for 44% of this reduction and constituted a 17% overall reduction in the association between high levels of television image viewing and probable PTSD.
DISCUSSION
In this analysis, viewing more television images in the week after September 11 was associated with a higher likelihood of having symptoms of probable PTSD in the aftermath of the September 11 attacks in NYC. The association between television viewing and probable PTSD was reduced after adjustment for potential explanatory variables, but people who viewed the most television still had a 66% greater likelihood of having probable PTSD than those who viewed the least television in fully adjusted models. Experience of a perievent panic attack accounted for a large proportion of the reduction in association between television viewing and probable PTSD.
Consistent with previous research on television viewing and symptoms of PTSD after September 11, this analysis demonstrated an association between television images and PTSD Schlenger et al., 2002; Schuster et al., 2001; Silver et al., 2002) . However, there is a paucity of research on factors that may explain the observed relations between television viewing and PTSD. One analysis of television viewing and PTSD in the general US population found that the association between television viewing and PTSD symptoms was dramatically reduced by adjusting for early postdisaster coping strategies, particularly active coping (Silver et al., 2002) . This finding suggests that television viewing may be a part of or may go along with ineffective coping responses. In our study, experiencing a perievent panic attack was responsible for the largest reduction (almost half of the total reduction) in the association between television viewing and probable PTSD. This finding indicates both that there is a strong association between watching more television images and having experienced a perievent panic attack and that those who experienced a panic attack around the time of the September 11 attacks were more likely to develop probable PTSD. Research suggests that severe traumatic events may instigate a panic attack when they occur, that those panic symptoms themselves may be re-experienced as part of PTSD, and that panic attacks may continue to occur among those with PTSD (Deering et al., 1996; Falsetti and Resnick, 1997) . Other research indicates that panic reactions predict the development of PTSD after exposure to traumatic events (Bryant and Panasetis, 2001) . The connections between these two experiences suggest the importance of considering a perievent panic attack a strong risk factor for later development of PTSD. It cannot be determined from our analysis whether those who experienced a panic attack viewed more television afterward or whether watching more television increased the risk of experiencing a panic attack. Experimental research among patients with PTSD suggests that viewing television images of distressing events can cause physiologic arousal, suggesting that television images may contribute to the development of a panic attack (Kinzie et al., 1998) . Our analysis suggests that television viewing and panic are both associated with posttraumatic stress symptoms after experiencing a traumatic event. However, future research will need to examine the potential etiologic mechanisms that can only be hinted at by these data.
Other factors that contributed to the reduction in the association between television viewing and probable PTSD included demographic characteristics, supports and previous traumatic experiences, and some event exposures. These characteristics have been shown to be associated with PTSD in previous research (Brewin et al., 2000; Galea et al., 2002; Ozer et al., 2003) . The association between television viewing and probable PTSD remains even after adjustment for these characteristics, suggesting that television viewing and symptoms of PTSD are interrelated and independent of other predictors of probable PTSD. However, the causal direction of this association needs to be explored further.
There are two possible primary explanations for the observed independent association between television viewing and probable PTSD. First, in NYC, the impact of the attacks on all residents was substantial. Whether residents knew someone who was killed in the collapse of the towers, saw the towers on fire, watched workers and residents streaming uptown and over the bridges covered in ash, experienced a rain of office papers and photographs in their neighborhood, watched on television and worried about other planes the networks said were unaccounted for in the air, or were caught in the subway during one of many bomb scares during the weeks after September 11, all were affected by the attacks in some way. Broader exposure in a disaster of this magnitude may explain why television was associated with posttraumatic stress symptoms among those who would not traditionally be considered exposed in the aftermath of a disaster. Second, it is also possible that viewing constant and ubiquitous television coverage of these unanticipated and unprecedented dramatic events was sufficient to constitute exposure to the attacks among residents of NYC. Previous research demonstrating associations between television viewing re-lated to September 11 and symptoms of PTSD Schlenger et al., 2002; Schuster et al., 2001; Silver et al., 2002) has generated discussion about whether television viewing may constitute exposure to a traumatic event (Eth, 2002; Michels, 2002; North and Pfefferbaum, 2002; Pfefferbaum et al., 2002; Putnam, 2002) . Television viewing has not been included specifically as an example of exposure to a traumatic event, which is required as criterion A for a diagnosis of PTSD (DSM-IV). These findings, taken together, suggest that television viewing as a traumatic exposure may deserve further research and potential reconsideration. It is important to note that the impact of television viewing in this context may be substantially different than the impact of other broadcasts of disturbing images that may be distant or of a smaller scale (e.g., images of a war in a foreign country). The terrorist attacks of September 11 were unprecedented in the United States, and it is difficult to generalize findings about the role of television viewing after these attacks to the potential role of television viewing in other contexts. However, in a new era of live and constant news coverage across the globe and increasing concerns about terrorism, this is an issue that merits further consideration. At the least, these findings indicate that heavy television viewing is an indicator for risk of developing symptoms of posttraumatic stress in the months after a large-scale manmade disaster.
There are other considerations relevant to the interpretation of this analysis. The associations observed between television and probable PTSD do not demonstrate causality. Extensive television viewing may be a marker of early psychopathology, or the viewing may contribute to symptoms of psychopathology. Longitudinal assessment that determined the timing of the development of symptoms in relation to television viewing would help address the question of causality. Although we accounted for factors in this study that may have explained the association between television viewing and probable PTSD, there may be unmeasured characteristics that could have accounted for the association between television viewing and probable PTSD. In addition, we have previously reported that the relation between television viewing and probable PTSD is stronger among people directly affected by the attacks . It is possible that the association between television viewing and PTSD is complex and differs by exposure groups. Also, the images associated more strongly with probable PTSD in this analysis were different from the images we reported in our previous research conducted on a sample of Manhattan residents 1 month after the September 11 attacks . These differences may reflect changes in recall of the numbers of times images were seen given the different time points at which the surveys were administered, or may reflect geographic differences in the two populations sampled (residents of Manhattan versus residents of NYC as a whole).
CONCLUSION
This analysis contributes further evidence to the recent studies that have shown an association between television viewing and posttraumatic psychopathology. It also suggests that a greater understanding of the mechanisms behind the observed associations between television viewing and posttraumatic stress may help us understand and better prepare for the effects of such disasters in the future. Perievent panic attacks may be particularly important in the relation between television viewing and psychopathology and may be a critical avenue for possible postevent intervention (Resick et al., In press ). The concept of exposure to a traumatic event and the potential effects of television coverage of disasters, terrorist attacks, and wars merit further research, consideration, and discussion.
